The second perspective in the SoSE methodology is to design the unique methodology to address the system of systems problem. Following from the first perspective which frames the situation, the approach to guide investigation of the problem, or unique methodology, must be established. Every system of systems problem is unique and therefore must have an approach that appreciates that uniqueness. The unique methodology is tailored to appreciate the intersection of problem, context, and compatible approach to address the problem in context. This paper will discuss the second perspective of the SoSE methodology, designing the unique methodology, which includes developing the high level design for the system study, construction of the detailed analytic strategy to guide data collection and analysis, and establishment of the assessment criteria and plan. The paper will demonstrate the nature, role, and development of a unique methodology for performing SoSE.
Introduction
In execution of the System of Systems Engineering (SoSE) Methodology, framing is arguably the most critical perspective. If the problem and the context within which the problem exist are not appropriately developed, little else of any consequence is likely to follow in the resolution of the SoS problem. Failure in framing is a precursor to committing a Type III error (Mitroff, 1998) , or solving the wrong problem with efficiency. However, while the framing perspective will ensure that the appropriate problem and context are developed; this perspective does not tell how to proceed with further analysis of the problem within its particular context. In effect, framing of the problem and context create necessary conditions for success in SoSE, but alone are not sufficient conditions for effectiveness in SoSE. In concert with framing, the unique methodology provides the guidance to engage in the study of the SoS problem within the unique context. Figure 1 shows the relationship between the SoS problem, context, and the unique methodology. 
Unique Methodology
Circumstances, factors, conditions, or patterns within which the problem is embedded
The particular situation that is the source of difficulty under consideration Specific and detailed approach to investigate problem that is compatible with the problem and context All SoSE efforts are ultimately directed toward solving a problem or fulfilling a need. With respect to the problem nature of SoSE, Sage (1992) offers the following account of a problem: "A problem is an undesirable situation or unresolved matter that is significant to some individual or group and that the individual or group is desirous of resolving" (p.54). The important characteristics that suggest a problem are:
• a perceived gap exists between the current situation and the desirable situation
• the problem is recognised as significant
• there is a desire to resolve the problem or fulfil the need.
Thus, the conceptual notion of a problem seems somewhat straightforward, there is a gap and an individual or a group wants it resolved. However, the SoSE problem domain is not so straightforward. Consistent with our perspective of the SoS problem domain, Vennix (1996) suggests the troublesome aspect of complex systems problems with the following statement: "One of the most pervasive characteristics of messy problems is that people hold entirely different views on a whether there is a problem, and if they agree there is b what the problem is.
In that sense messy problems are quite intangible and as a result various authors have suggested that there are no objective problems, only situations defined as problems by people" (p.13). One of the primary objectives of the first SoSE perspective, Framing the System under Study, is to understand the problem.
In previous work, Keating et al. (2003) have suggested that a complex systems problem cannot be understood independent of the context within which it is embedded. Context is the circumstances, factors, conditions, or patterns of the problem domain that will enable/constrain the problem, approach, and potential solutions. Every SoS problem is embedded in a unique context. Appreciation of the uniqueness of the system context is essential to increase the probability of a successful SoSE endeavour. It is naive to fail to appreciate the context of a SoS problem. The first perspective of the SoSE Methodology, Framing the System under Study, invites exploration of the context of the problem domain.
For the second SoSE Methodology perspective, Designing the Unique Methodology, both problem and problem context play a significant role. However, it is critical that we distinguish between 1 methodology as a generalised form 2 unique methodology as the form specifically developed for the SoS problem at hand. Keating (2009) suggests that methodology is not a sequential set of steps as it is sometimes presented. Instead, a methodology offers a general high level framework with sufficient detail to guide formulation of the generalised approach to address a problem. Methodology is concerned with providing guidance that is more specific than philosophy (theory) yet not as prescriptive or precise as a method, process, or technique (Checkland, 1999) . Therefore, methodology provides the generalised approach to proceeding with the SoS study. However, we are left with the question, what makes a methodology for addressing a SoSE problem unique? There are three elements that provide the foundation for Perspective II, Designing a Unique Methodology:
1 Construct the high level design for the study -the unique methodology established for addressing a SoS problem must be established in deference to the specific problem (formulation) and context within which that problem is embedded. This requires compatibility between problem, context, and methodology that makes it a unique methodology -fit to the problem within the context. The problem and context both constrain and enable the unique methodology that can be developed for deployment. This is why the unique methodology cannot be specified in advance of the framing. There is not a standardised approach for addressing a specific SoS problem. Each problem and its constituent context are unique and therefore require a unique methodology custom built for the purpose of performing the SoSE effort.
2 Construct the analytic strategy -at the heart of SoSE is collection and analysis of data. The Analytic Strategy is the detailed approach taken to collect and analyse data. It must be consistent with the problem formulation, objectives of the effort, and context for the problem domain.
3 Establish the assessment criteria and plan -a critical aspect of approaching a SoSE problem is to identify what will constitute a successful effort and the plan for assessment of the degree of success achieved. This assessment criteria and planning can only be developed based on the desires for results to address the problem and in relationship to the context of the problem domain.
It is the appreciation of the specific problem and context that sets the stage for development of a unique methodology. A unique methodology for addressing a specific SoSE problem is not so rigid as to preclude manoeuvre based on inherent and inevitable emergence and knowledge shifts during an effort. The natures of SoSE problems, and their context, are dynamic. In addition, our knowledge of the problem and context are also dynamic and will emerge over time as we continue exploration. Therefore, a methodology to address the SoS problem must also have a dynamic capability. This is why the first perspective, Framing the System under Study, is never truly complete, but rather continues to evolve over the course of the SoSE effort. The second perspective must take this evolution of framing into account, producing a unique methodology that is simultaneously both directive and transforming, based on emergence of understanding and new knowledge of the SoS problem domain. Flexibility to adjust to shifting problem contexts and conditions are essential for dealing with the SoS problem domain. For SoS problems it is naïve to assume that a one size fits all, n-step linear sequential process can be successfully applied to all SoS problems with equivalent results. For SoS, the inseparable interplay between problem, context, and the compatible unique methodology is essential to what we might call the systemic conceptual frame -using the systems perspective to develop a contextually and problem-based understanding to produce a unique methodology to address the situation. In the following sections, each of the three elements of Perspective II, Designing the Unique Methodology are developed.
Constructing a high-level design for the study
The goal of this element is to establish the high-level design that will guide the performance of the SoSE study. It must provide sufficient detail to specify what must be accomplished. However, it is not so prescriptive as to precisely define how the methodology must be executed. A SoSE methodology must minimally constrain practitioners while providing sufficient guidance to provide a way forward that enhances inquiry, understanding, and solution clarity. However, the methodology must also provide sufficient autonomy and flexibility so as not to preclude tailoring to the specific problem context faced by the practitioner employing the methodology. In this sense, the high-level design is a guide to direct progress of the SoS study. This is a creative endeavour, drawing on systems knowledge of multiple different potential approaches to address complex system problems.
System-based methodologies
There is no methodology that is universal and can be applied with confidence that the results will be repeatable based on application to other problems within other contexts. On the contrary, every complex problem requires a methodology that is appreciative of the uniqueness of the circumstances, even at the high-level. There is a plethora of systems-based approaches to better understand and address complex systems problems. Table 1 is a summary of several systems-based methodologies that have withstood the test of time. While these methodologies have been successfully applied, they are not universal. Table 1 Different system-based approaches for complex problems
Systems approach Major theme Primary author(s)
Viable system model Diagnosis of structural system functions, relationships, and communications channels necessary for any system to maintain existence. Beer (1979 Beer ( , 1981 Beer ( , 1985 Sociotechnical systems
Work system analysis and redesign based on joint optimisation of the social and technical subsystems for performing work. Cherns (1976) , Pasmore (1988) , Taylor and Felten (1993) Systems engineering Structured formulation, analysis and interpretation of the technical, human, and organisational aspects of complex systems to address needs or resolve problems subject to cost, schedule, and operational performance constraints. Blanchard and Fabrycky (2006) , Sage (1992) System dynamics Computer modelling and simulation approach to understand the relationships and underlying behaviour of complex systems. Forrester (1975) , Maani and Cavana (2000) Soft systems methodology A process of inquiry focused on formulation of ill-structured problems appreciative of multiple perspectives.
Checkland (1999) Total systems intervention A system problem solving approach based on creative thinking, appropriate method selection, and implementation of method-based change proposals to resolve complex issues. Flood and Jackson (1991) Gibson's systems analysis methodology
Provides six iterative phases to study complex systems problems, including system goals, ranking criteria, alternative development, alternative ranking, iteration, and action.
Gibson et al. (2007)

Challenges for constructing a high-level design
The challenge for constructing an appropriate high-level design (methodology) for a specific SoS endeavour is four-fold. First, there is a propensity to take an off-the-shelf approach in a prescriptive fashion to address complex problems. Unfortunately, as we have established, each off-the-shelf methodology suffers from its existence as both problem and context free. This is not a criticism of existing methodologies. On the contrary, it recognises an inherent limitation of a one size fits all mentality in development of any generalised approach to deal with SoS problems. Second, there should be a wide array of methodologies considered, and even hybrids drawing on multiple methodologies, that are an appropriate fit to the specific problem and context within which the problem exists and solution(s) will be interpreted. This is a creative process and should cast the net as widely as possible to ensure the greatest breadth possible in development of the unique methodology. Third, the high-level methodology must be compatible with the predominant worldview, engineering skill sets required for execution, and expectations for solution form. The systemic worldview that has been described includes such perspectives as holistic understanding, relationships, and boundaries (Hall, 1989) , consistent with the foundation principles upon which the SoSE methodology finds its basis. Working within any systems-based methodology or framework requires that individuals have a perspective and skill set compatible with the systems paradigm and constructed unique methodology. This implies that compatibility of the unique methodology must be explored prior to engaging in the SoSE endeavour. Incompatibility of the systems perspective with the dominant logic or worldviews increases the probability for failure.
Fourth, although a high-level methodology is broad, it must be capable of being questioned with respect to continued appropriateness as a SoSE effort unfolds. This recognises the emergent nature of a SoS inquiry. Should new knowledge or understanding emerge in such a way that the methodology is questioned, there should be a corresponding willingness to reassess the continued appropriateness of the methodology to guide the inquiry. 
Products of the high-level design effort
The primary product stemming from this element is the high-level design that will guide the SoSE study. The high-level design provides the broad framework to guide the study. However, it is purpose-built to be consistent with the problem and context for the SoSE focus. In addition, the high-level design must be compatible with the dominant worldview(s) that exist for the situation, the engineering skill sets available to support the effort, and the supporting infrastructure that is necessary to execute the design. Figure 2 is an example, drawn from the CSG IE problem (see Adams and Tribble in this journal) for a unique high-level design to guide a SoSE effort.
This design is not spectacular. What is important is the underlying systems perspectives, understanding of compatibility of the approach, and systemic worldview that provide meaningful interpretations for the approach.
Developing the analytic strategy
The goal of this element is to create the design for quantitative and qualitative exploration (data collection and analysis) necessary to explore, understand, and make decisions concerning the SoS under study. Following the initial framing of the problem the analytic strategy provides the plan for conducting the deeper inquiry through collection, analysis, and interpretation of data. For purposes of discussion we can develop the analytic strategy in four distinct elements, including: 1 formulation of the qualitative and quantitative approach for analysis 2 data necessary to support the strategy 3 interpretation of the results 4 identification of products.
It is important to understand that the separation of the elements is for discussion convenience only. In actuality, the elements are interrelated and are not sequentially executed. In the following sections each of the four aspects of the analytic strategy is developed. In addition, a framework for capture of the analytic strategy is provided as well as considerations and potential issues for construction and execution of the analytic strategy.
Formulation of approach
The analytic strategy is based on a high level conceptualisation of the quantitative and qualitative approach to assist in decisions for the effort. At the high level the analytic strategy must have a relationship to the current state of problem framing, the purpose of the study, and the objectives of the study. One of the most important aspects of formulation is the casting of assumptions upon which the following development of the analytic strategy, its execution, and interpretation will be based. In formulation, there must also be consideration of several factors that will influence the design. For conciseness, several key factors that should be considered in formulation of the analytic strategy are identified in Table 2 .
In selection of analysis to be performed on the data sets, specific techniques must be identified in the planning. There should never be data collected without prior knowledge of how that data will be analysed in support of the study purpose and objectives. Analysis of data can follow a quantitative or qualitative formulation. The predominance of one or the other of these two forms will be determined by the nature of the problem and objectives of the study. However, it is a mistake to assume that the data analysis will be either qualitative or quantitative. In SoS analysis there must be acceptance of both analysis forms as appropriate to the purpose and objectives of the study. Table 3 contrast the two distinct viewpoints of data analysis methods. Table 2 Factors for consideration in analytic strategy formulation
Factors Description
System of systems problem The particular problem my lend itself to different degrees of quantitative or qualitative data and treatment
System of systems context
The context may dictate a preference for different types of data collection or analysis
Boundaries
What is included or excluded from the scope of the analysis may influence data collection
Stakeholders
Stakeholder comfort with particular data collection or analysis methods may influence the design of the analytic strategy
Data availability and accessibility
A primary concern is what data is available to support the study and the ease with which the data may be accessed.
Interpretative disposition
There may be a propensity for particular data, analysis and representational forms (e.g., quantitative, qualitative)
Analysis team skills
The data collection and analysis skills of the team may preclude or enable particular analytic treatments of the data
Resource constraints
The limits placed on resources can influence the data collection and analysis planning
Acceptance domain
The target audience for data analysis interpretation may dictate constraints or enable alternative approaches Although there is not a prescriptive form for the analytic strategy, there are several elements that ensure it meets the intent. For a complete analytic strategy, the following minimal elements are considered essential:
• System problem/need -Everything in the SoSE study flows from the identified problem/need. It is critical that this be explicitly stated for purposes of building the analytic strategy that will support addressing this problem. The farther the analysis drifts from the problem the greater the likelihood there will be incongruence between problem and analytic approach.
• Assumptions and limitations -Every SoSE effort involves both assumptions (taken for granted assertions) and limitations (restrictions on applicability) for data collection and analysis. These need to be made explicit upfront in the planning process to preclude later issues.
• SoSE study objectives -The specific objectives being pursued for the study must be understood in relationship to the data and analyses that will be conducted to achieve those objectives. Without grounding to the problem and objectives, the data collection and analysis risks being extraneous. This wastes scarce resources and may preclude effectiveness in addressing the issue.
• Data collection methods -The specific methods to be used for collection of data must be specified in advance. Additionally, the particular sources and necessary coordination must be specified to ensure that required data will be available and accessible. In addition, if particular guiding references are being utilised for the data collection methods, they should be specified.
• Data analysis techniques -The techniques that will be applied to the collected data must be identified prior to collection. There should be no question concerning the analytical methods (qualitative or quantitative) that will be applied to the collected data. In addition, the reference source that was used to guide particular techniques must be specified. This is important to ensure that any questions concerning the basis for the treatment of data are transparent.
• Relationship of data collection/analysis to study problem and objectives -There must be a direct linkage between the data collection, analysis methods and the SoSE problem and objectives. This is critical to ensure that the data and corresponding analyses are directly linked to the problem and objectives. If clear linkage cannot be established it may indicate that the data collection and subsequent analysis is not directly relevant to addressing the problem situation.
Data necessary to support the analytic strategy
All that follows from a SoSE effort is based in data. If the data is wrong, inaccurate, or misused the resulting analysis, as well as conclusions based on that analysis, will be wrong. Therefore, the importance of data in conducting SoSE is critical.
One of the first elements related to data is the determination of the needs for data. The type of data required must be established. There should have been specificity developed during the framing effort to indicate potential data needs for analysis. The preliminary data needs, including type of data, availability, accessibility, and quality of data sources should be established as one of the first efforts for constructing the analytic strategy. Of particular importance is whether the data will be primary or secondary (Lancaster, 2005) . Primary data is original data that is collected as part of the effort for a specific purpose. In contrast, secondary data is data that already exists but will be analysed to serve the inquiry in some capacity. Table 4 draws the benefits and potential issues between the two data types. As part of the determination of data to be collected, the plan for collection should be established. The most basic elements of what data will be collected, who will collect the data, how will they collect the data (standards and protocols for collection), where the data will be collected, and how the data will be collected must be specified. There must be traceability, accountability, and assurance built into the collection plan.
As part of the data collection planning there must be continual reference back to problem. The data must have a direct linkage to further understanding of the problem. Too often data is collected simply because it is available. While in the framing perspective there is a much wider and less specific net cast with respect to data. This is necessary as the problem domain is being explored and formulated. However, in the development of the analytic strategy the needs and requirements for data are much more focused. The data collection must be linked to the problem and objectives for the study. Otherwise, scarce resources might be expended for data that is not essential to the inquiry. This does not preclude emergent understanding that might develop during data collection. Based on discoveries in the data there may be reformulation of the data plan. However, following the initial framing effort there should be a specific focus in relationship to the problem and objectives of the study.
Interpretation of results
A properly planned and executed analytic strategy ensures that data is collected and analysed with transparency. Thus, we can have agreement on what we are measuring (collecting data on) and the conventions (analytic methods) in use to develop those measures. However, for completeness in the analytic strategy, there must be an interpretative framework established. This interpretative framework must establish how the question, What does this mean? will be answered.
There is not a singular interpretative framework that can be established to successfully guide this phase of the analytic strategy. On the contrary, the uniqueness of the problem, context, and unique methodology must contribute to development of the interpretative framework. As a guide to development of the interpretative framework, the following considerations are offered:
1 Establish interpretation criteria before the analysis -The time to establish the interpretation schema is before analysis is conducted. This precludes any 'tampering' with interpretation by establishing the ground rules in advance of producing results from the analysis. Where quantitative data is involved this is particularly important, since criteria may be swayed after the results are established. If possible, the same should hold true for qualitative analysis methods.
2 Determine the forums for interpretation -There is no set number, type, participation, results, or frequency for performing interpretation of analysis results. However, in planning for the interpretation care should be given to consider how the interpretation will be conducted. The greater the specificity up front the less potential for confusion at the most critical stage of the analytic strategy.
3 Appreciation of context for interpretation -The context of the SoSE effort must be taken into consideration in establishing the interpretation framework. This is not to attempt to bend or skew the interpretation. On the contrary, it is a simple recognition that there is a unique set of circumstances within which the problem exists and within which the interpretation must also be considered. It is paramount to make these determinations as a precursor to development and performance of the analytic strategy.
4 Establish the method for results reporting -Ultimately, the interpretation of the results from data analysis will be reported. The format and approach for this reporting should be established prior to conduct of the interpretation. The results may be any or all of the following: technical report, briefing, or recommendations concerning the situation.
Products from the analytic strategy
The analytic strategy, no matter how cleverly conceived and executed, will not resolve a SoS problem. However, there are several products that can accrue from an analytic strategy (Table 5) . Ultimately the analytic strategy will produce a path forward for a SoSE effort. That path forward may take many different forms ranging from a better understanding of the situation to an integrated set of decisions and actions as a solution to the SoS problem. A rigorous and well conceived analytic strategy is essential to effectiveness in SoSE. It is also important to note that the analytic strategy is not static once developed. As new understanding and insight develop through execution of the analytic strategy, it should be continuously evaluated to ensure that it is still appropriate for exploring the problem within the context. In this sense, an analytic strategy is dynamic and should be modified as necessary to maintain analytic support for the SoSE effort. It is a mistake to blindly follow an analytic strategy without continuing to question its relevance.
The analytic strategy is the heart of conducting SoSE. It provides the grounding of SoSE in data, the analysis forms that will be applied to the data, and the interpretative boundaries for deriving meaning from the results. Therefore, great care must be given to getting the analytic strategy, and the resulting products correct, even if the data suggest reformulation as the analytic strategy is implemented.
Table 5
Products from an analytic strategy
Product Description
Information Analysis of data that provides information concerning the purpose and objectives of the study
Enhanced understanding Through analysis, gaining additional insights and knowledge concerning the problematic situation
Decision support
Support for decisions and trade-off alternatives for different aspects of the SoSE problem
Reframing
Providing a basis for reformulation of the problem, context, approach, or assumptions of the study
Issues in the analytic strategy
The analytic strategy is key to performance of SoSE. There are several issues that should be considered in design and execution of the analytic strategy. For conciseness, Table 6 provides an overview of several of the issues and their impact for the analytic strategy. While this listing is certainly not complete, it does provide a set of issues that should be considered in the design and execution of the analytic strategy.
Table 6
Issues in design and execution of the analytic strategy
Issue
Impact on analytic strategy
Clarity of purpose and objectives
Without clarity on the SoSE purpose and objectives the analytic strategy cannot be effectively targeted
Target audience appreciation
The analytic strategy must taken into account the target audience not only for communication of results but also the design of the study for maximum resonance
Ambiguity in strategy design
A loosely organised analytic strategy may fail to provide sufficient rigor to give confidence to results or efficiently expend resources
Inflexible analytic strategy
The analytic strategy must be capable of adjusting based on increased understanding, emergence, or unanticipated shifts. This should be anticipated and welcomed, and is not symbolic of a poorly designed analytic strategy.
Interpretation framework not established prior to execution
Failure to identify the schema for interpretation of analytic strategy results invites speculation and creates the potential for 'manipulation' of interpretation.
Data for convenience
Data must be selected for collection based on the needs to better understand the problem and support study objectives. Although data resources must be considered, selection simply based on convenience is inappropriate.
Table 6
Issues in design and execution of the analytic strategy (continued)
Issue
Impact of analytic strategy
Limited triangulation for critical analysis
Triangulation (Lancaster, 2005) involves seeking multiple data sources to support conclusions. Triangulation should be sought to add credence to data-based conclusions.
Limitation exploration of techniques
Specific techniques selected should be selected based on appropriateness to the problem and objectives, not based on familiarity. Failure to consider a wide range of techniques may be limiting to veracity of results.
Exceeding minimal essential data
Only necessary data should be collected and analysed. Anything more is wasteful of scarce resources. If the data is not directly related to the problem or study objectives the appropriateness of its collection and analysis should be questioned.
Establish the evaluation criteria and plan
The goal of this element is to plan for a set of measurable performance criteria that can be used to determine the effectiveness of the SoSE effort. Ultimately, a SoSE effort is about helping parties of interest to better understand a complex situation and to develop an effective systemic response. For evaluation purposes we continue the work presented in Miser and Quade's (1985) framework for assessment of systems efforts along three dimensions: analytic, utility, and outcome ( Figure 3 ). Just as each SoS is unique, so too must the plan and criteria for assessment be unique. The specific elements of success for an effort must be unique to that effort. However, in this section we develop guidance to assist in thinking through the evaluation of a SoSE effort. 
Evaluation of analytic approach
The evaluation of the analytic achievement for a SoSE effort is targeted to the technical adequacy and presentation of the technical results. While every SoSE effort is unique, and will therefore require a unique analytic strategy, there are elements that should be considered for evaluation of the technical and presentation adequacy of the effort. Although the specific approach will vary, as well as the judgments and criteria for evaluation, Table 7 provides several areas for consideration of analytic effectiveness.
Table 7
Evaluation of analytic effectiveness
Evaluation factor Description of factor Technical adequacy
Degree to which the technical aspects (e.g., data collection, data analysis, modelling) of the effort are appropriately selected and applied.
Pertinence
The fit of the analytic approach to the purpose and objectives of the study.
Of the infinite variety of analytic approaches that might be considered, the degree to which the analytic strategy logic is relevant for the effort.
Technical rigor
The degree to which the analytic approach can withstand technical scrutiny from members of an appropriate technical or scientific audience and be judged as credible.
Accessibility
The degree to which the analytic strategy is capable of being effectively communicated to both technical as well as non-technical audiences with interest in the effort.
Appropriateness
The degree to which the analytic approach and results are consistent with the problem, context, and target audiences for the study.
Efficiency
The degree to which resources (manpower, materials, money, methods, time, and information) have been judiciously used in design and execution of the analytic approach while supporting the objectives of the effort.
Triangulation for critical analysis
Exploration of multiple techniques
Use of minimal essential data
Only necessary data should be collected and analysed. Anything more is wasteful of scarce resources. If the data is not directly related to the problem or study objectives, the appropriateness of collection and analysis should be questioned.
Evaluation of utility
Evaluation of utility is concerned with assessment of how the results of the effort were used to inform decision and action related to the situation. A SoSE effort does not make decisions. Decisions are made by those responsible and accountable for the design, execution, and performance of the SoS in question. However, the results of a SoSE effort provide utility in the following potential aspects:
1 Informed decisions -the results of a SoSE effort may provide support for more informed decisions with respect to tradeoffs, directions, judgments, or positions. The level of confidence for decisions can be increased through the SoSE effort.
2 Insight driven actions -the SoSE effort can develop insights into the problem domain that support specific actions in response. In addition to actions directly supported from the results of the analysis, there may also be peripheral actions undertaken as a direct result of discoveries made during the investigation of the SoS problem.
3 Interpretation and understanding -utility may also accrue in development of new levels of insight and understanding of the SoS problem domain. The approach and execution of the effort may reveal deeper appreciation and understanding of the variety of issues, and their interrelationship, that are present in the problem domain.
4 Redirection, discontinuance, or addition of resources -one indicator of utility is the influence the SoSE effort has on the allocation of resources. Ultimately, as a direct result of analysis, scarce resources may be:
a redirected to address aspects of the problem domain discovered during the effort b discontinued in certain areas highlighted as ineffective during the analysis c allocated to priority issues with substantial impact on the problem area identified during the effort.
It is important to note that a SoSE has a wide range of utility. This utility may not only address aspects directly attributable to the focal problem, but also ancillary decisions, actions, and interpretations related to the problem domain.
Evaluation of outcomes
For a SoSE effort there are both outputs and outcomes. Outputs are close to the effort in time, tangible, measurable, explicit, verifiable, and directly attributable to the effort. In effect, outputs are about meeting specific requirements set out for the SoS endeavour. There is not much question concerning achievement of outputs. For example, a technical report, new procedure, reallocation of resources, or change in personnel assignments are all potential outputs from a SoSE effort. In contrast, outcomes are removed in time from completion of the effort, not necessarily tangible, may be difficult to measure directly, and difficult to establish a direct causal relationship to the effort. Outcomes are much more indicative of meeting the expectations related to addressing the problem situation that led to the effort. Examples of outcomes might be redirection of strategy, identification of issues beyond the specific situation, shifts in perspectives, or enhanced individual and unit capabilities. In essence, outcomes exist in three distinct realms, influence on the problem, identification of additional issues, and projection of results (Figure 4) .
A SoSE effort is engaged first to address a problematic situation. Therefore, one element of evaluation for outcomes must be the nature of impacts on the problem at the centre of the effort. There must be recognition and acceptance that the influence on the problem may be indirect, removed in time from completion of the effort, and hard to establish. However, consideration for problem influence, regardless of difficulty in establishment, should be considered as part of the design for evaluation of the SoSE effort. A second area for outcome evaluation is the identification of related issues emerging through the effort. These issues may be on the periphery of the problem but nevertheless should not be discounted. It should be expected that a comprehensive SoSE effort will identify many such issues. The effectiveness in identification of ancillary issues should be a consideration in outcome effectiveness. The third area for consideration in outcome effectiveness is projection of results beyond the immediate study. In performing a SoSE study there are skills, capabilities, and insights at the individual, unit, and organisational levels that can accrue through the effort. 
Planning for SoSE evaluation
Evaluation of a SoSE effort requires adequate up-front planning. The scope of evaluation should be based on the areas identified above related to analytics, utility, and outcomes. However, what remains in planning are determinations concerning: 1 who will conduct the evaluation 2 how will the evaluation be conducted 3 to what standards the results of the evaluation will be judged 4 when the evaluation will be conducted.
The uniqueness of the SoSE effort will dictate who will conduct the evaluation, how it will be conducted, and to what standards. However, the timing of the evaluation bears additional discussion.
There are four primary timing points that can be considered for conducting evaluation:
4 Continuous throughout the effort -this timing for evaluation is built into the design of the effort such that it is achieved continuously. In this sense deviations are identified through monitoring systems that recognises them at the points in time they occur and can initiate inquiry based on predetermined criteria.
The timing of evaluation must depend on the specifics of the effort. For example, highly emergent contexts might necessitate that a continuous evaluation system be put in place. In addition, the four timings presented are not intended to be mutually exclusive. There may be hybrids of the different evaluation timings with shifts over the life of the effort. What is critical is that evaluation be actively considered as an integral part of the effort.
Conclusions
In this paper the second perspective the SoSE Methodology (Adams and Keating, 2009) , Designing the Unique Methodology has been presented. This perspective builds on the problem and contextual framing to establish the unique approach to guide investigation of the problem. The perspective is driven to accomplish:
1 development of the high-level design to investigate the problem within its context 2 construct the analytic strategy to guide collection and analysis of data to support investigation of the problem 3 establishment of the evaluation criteria and plan to determine the effectiveness of the effort.
Beyond the framing perspective, the design and performance of the unique methodology is arguably the most critical. If the unique methodology is not appropriate and compatible to the problem and context, it is unlikely that the SoSE effort will meet with success. Therefore, care must be taken to ensure that this perspective is given due consideration. It is inappropriate to think of the unique methodology as only a design effort. When the design is deployed, it should be considered for redesign based on emergent conditions, shifts in context, and elaborated understanding of the problem. It would be naive to think that the design would not need to evolve over the course of the SoSE effort. In addition, through execution of the unique methodology, the framing of the problem and context may also be subject to insights that suggest potential reframing and revisiting Perspective I: Framing the System under Study. This is not a weakness in the SoSE effort, but recognition that additional insights and understanding may influence how the problem is construed. There should always be a willingness to avoid a Type III error (Mitroff, 1998) at any point in a SoSE effort.
